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Abstract—Food plants and biological information are given for five species of Tenthredinidae
and six species of Pergidae reared in the Area de Conservacion Guanacaste, Guanacaste Province,
northwestern Costa Rica. The Tenthredinidae are Adiaclema chigiyae Smith, n. sp. on Entodon-
topsis leucosteqa (Stereophyllaceae), Waldheimia fascipennis (Norton) on Cissus pseudosicyoides (Vi-
taccae), Waldlicimia suturalis (Cameron) on Cissus thombifolia (Vitaceae), Waldheimia interstitialis
(Cameron), n. comb., on Hamelia patens (Rubiaceae), and Pristiphora auricanuda Smith on Pruius
annularis (Rosaceae). The Pergidae are Aulacomerus daktns Smith on Mesechites trifida (Apocyna-
ceae), Anathulea bimacnlata (Cameron) on Hippocratea volubilis (Hippocrateaceae), Stuwatius nigriceps
(Cameron) on Psidium guajava (Myrtaceae), Acordulecera binelli Smith, n. sp., on Posoqueria latifolia
(Rubiaceae), Acordulecera liami Smith, n. sp., on Erythroxylun havanense (Erythroxylaceae), and
Acordulecera dashielli Smith, n. sp., on Arrabidaea patellifera (Bigoniaceae). Several hundred wild-
caught larvae of these 11 species produced no parasitoids. Redescriptions are given for Aulaconi-

erns daktis, Auathilea bimaculata, and Suwatnus nigriceps.

This is the second of two treatments of
the host plants and life histories of saw-
flies reared by DHJ during the Lepidop-
tera caterpillar inventory of the Area de
Conservacion Guanacaste (ACG), which
lies primarily in Guanacaste Province in
northwestern Costa Rica. The first covered
the family Argidae (Smith and Janzen
2003). Here we consider the families Ten-
thredinidae and Pergidae, the adults of
which may be distinguished in the key to
families by Smith (1988, 1995). Symphyta
larvae are keyed to family and to subfam-
ilies within the Tenthredinidae by Smith
and Middlekauff (1987). Though based on
the Nearctic fauna, this larval key will be
helptul for larvae collected in Costa Rica.
Details of the methods and rearing records
may be found at http:/ /janzen.sas.upenn.
edu and in Janzen (2000, in press), Schauff

and Janzen (2001), Janzen et al. (2003), and
Burns and Janzen (2001).

Acronyms used are: INBio = Instituto
Nacional de Biodiversidad, Santo Domin-
go de Heredia, Costa Rica; USNM = Na-
tional Museum of Natural History, Smith-
sonian Institution, Washington, DC, USA;
BMNH = The Natural History Museum,
London, UK. Voucher numbers associated
with each reared adult are expressed as,
for example, “99-SRNP-4547"; full details
of the voucher record and associated im-
ages may be obtained at http://janzen.
sas.upenn.edu.

TENTHREDINIDAE

This is a large family in the Neotropics,
with about 32 genera and over 300 species.
Four of the six Neotropical subfamilies are
known from Costa Rica, the largest being
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the Selandriinae and Blennocampinae.
Only a few species of the other two, Ne-
matinae (Smith 2003a) and Allantinae
(Smith 2003b), occur there. The subfami-
lies may be distinguished with the keys in
Smith (1995, 2003a). All Tenthredinidae in
Costa Rica have 9-segmented, filiform or
slightly compressed antennae.

SELANDRIINAE

This subfamily is recognized by its dis-
tinctive wing venation; most have vein
2A+3A complete, lack the anal crossvein,
and have vein Rs+M distinctly curved
near Sc+R in the forewing. It is the largest
subfamily of Tenthredinidae in the Neo-
tropics, and probably 60-70 species in
nine genera occur in Costa Rica. Food
plants are known for very few of them.
Most extra-tropical members of this sub-
family have ferns and grasses as food
plants.

Adiaclema Enderlein

About 30 species of Adiacleima occur
from southern Mexico to northern Argen-
tina. The genus is distinguished by the ab-
sence of the anal crossvein in the forewing
(a characteristic of the subfamily) and sim-
ple mandibles, a trait not possessed by
other Neotropical Selandriinae. All other
Neotropical selandriines have one or more
subapical teeth on one or both mandibles.
Types of all described species have been
examined by DRS except for several that
cannot be located, and it was determined
that the following species reared in Costa
Rica represents a new species. This is the
first food plant record for the genus.

Adiaclema chigiyae Smith, new species
(Figs. 1, 8, 15, 16, 27, 32, 33, 37-39)

Female—Length, 8.0-8.5 mm. Antenna
black. Head black with clypeus, labrum,
and maxillary and labial palpi white. Tho-
rax orange. Abdomen orange with apical
three segments and sheath black. Legs or-
ange with foretarsal segments 3—4 slightly
infuscate; midfemur with a narrow black

SIS

ring at apex; midtarsus black; apical % of
hind tibia black with basal %3 white; hind
tarsus black. Forewing yellow with apex
beyond stigma black; costa, subcosta, stig-
ma, and veins yellow in yellow area; veins
black in black apex.

Antennal length 2.1X head width;
length of 3rd segment 1.3X length of 4th
segment; segments beyond third gradual-
ly decreasing in length (Fig. 8). Eyes large
and converging below; lower interocular
distance 0.8X eye length; upper interocu-
lar distance slightly greater than eye
length (Fig. 15). Head from above strongly
narrowing behind eyes; postocellar area
1.2X broader than long; distances between
hind ocelli, hind ocellus and eye, and hind
ocellus and posterior margin of head as 6:
12:10 (Fig. 16). Malar space linear; clypeus
with anterior margin slightly convex; la-
brum about 2X broader than long with
anterior margin truncate. Hind basitarsus
subequal in length to length of remaining
tarsal segments combined. Hind wing
with anal cell sessile. Tarsal claw with
long inner tooth slightly shorter than out-
er tooth and without basal lobe (Fig. 37).
Sheath short and rounded at apex in lat-
eral view; in dorsal view slightly broader
at center (Fig. 32). Lancet (Fig. 27) short,
triangular, with about 9 serrulae; protu-
berances laterally on annuli 2-10, becom-
ing more spinelike toward apex.

Male.—Length, 7.1-7.5 mm. Color simi-
lar to that of female except mesoprescu-
tum blackish at center and nearly all hind
tibia black with white only at extreme
base. Tarsal claw with long, slender outer
tooth and minute inner tooth (Fig. 38).
Gentitalia (Fig. 39) with harpe elongate and
rounded at apex; parapenis narrow, taper-
ing to small rounded apex; apex of penis
valve about as long as broad, rounded at
apex, with long dorsal lobe.

Holotype.—Female, labeled ““Voucher:
D. H. Janzen & W. Hallwachs, caterpillar
(Lepidoptera) database, Area de Conser-
vacion Guanacaste, Costa Rica. http://
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janzen.sas.upenn.edu, 99-SRNP.9777.” De-
posited at INBio.

Paratypes.—COSTA RICA: All labeled
as holotype except for voucher codes: 99-
SRNP-9757 (1?); 99-SRNP-10267 (13); 99-
SRNP-10269 (1?); 99-SRNP-10273 (19);
99-SRNP-10285 (1 %); 99-SRNP-10288 (13 );
99-SRNP-10297 (1%); 99-SRNP-10305 (1%);
99-SRNP-10314 (1?); 99-SRNP-10334 (13);
99-SRNP-10348 (19); Guanacaste Prov-
ince, Santa Rosa National Park, D. H. Jan-
zen, 24-V111-14-1X-1985, Malaise trap SE-
6-C (19). Deposited at INBio and USNM.

Etymology.—This species is named in
honor of Chigiy Binell in recognition of
her great enthusiasm for the ACG and
support for the Rincon Rainforest.

Food plant and biology.—Larvae (Fig. 1)
feed on moss, Eutodontopsis lenucostega
(Brid.) W. R. Buck & Ireland (Stereophyl-
laceae). In the second month of the rainy
season (late June to early July), the pen-
ultimate and last instar larvae were en-
countered feeding solitarily day and night
while fully exposed on the rough surface
of moss patches on logs and stumps in the
ACG dry forest. They were not encoun-
tered in the first two decades of the cat-
erpillar inventory because it did not occur
to us to search shady, wet patches of
moss.

The prepupal larva chews into the sur-
tace of rotten bark or wood, hollows out
a smooth-walled ovoid chamber in which
to pupate, and closes the entrance hole
with wood or bark chips glued together.
There is no sign of a sitken cocoon in the
chamber. The adult emerges 40-60 days
after the cocooning chamber is construct-
ed (average 47 days, n = 12) in the ACG
rainy season climate. There was no evi-
dence of pupal dormancy, but this does
not exclude the possibility that the pre-
pupae or pupae late in the rainy season
pass the six month dry season dormant in
the cocoon chamber. No parasitoids were
produced from 135 wild-caught penulti-
mate and last-instar larvae.

Remarks.—Of the Neotropical Adiaclewma
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species, only a few have the combination
of yellow wings with a black apex, black
head, entirely orange thorax, and orange
abdomen with the apical segments black.
This color is similar to Adiaclema tetricum
(Konow) described from ““Peru (Pozuzo)”
(type examined), but A. tetricum differs by
having the supraclypeal area and area
around antennal bases white, has much
longer antennae (length nearly three times
the head width), has a long, narrow ovi-
positor sheath (with valvula 3 about two
times longer than broad), has the lower in-
terocular distance about 0.9X the eye
length, and is generally larger, being
about 10 mm in length. Adiaclema blandu-
Inm  (Enderlein) (type not located) de-
scribed from Ecuador is also similar, but
has most of the face above the antennae
white.

In all other Adiaclemna species examined,
the tarsal claws of the female and male are
similar with a long inner tooth and with-
out a basal lobe (Fig. 37). It is most un-
usual for the male tarsal claws to differ so
much from those of the female (Figs. 37,
38).

BLENNOCAMPINAE

There are about 150 species in 14 genera
of Blennocampinae in the Neotropical Re-
gion and 25-30 species in five genera in
Costa Rica, most of which are in the large
genus Waldheimia. The subfamily is distin-
guished by its wing venation, with veins
M and lm-cu parallel, veins M and Rs+M
meeting Sc+R at the same point, and the
anal cell petiolate with the basal section of
vein 2A+3A absent. One species, Metape-
dias subcoerulea (Cameron) has been reared
from Conostegia xalapeusis D. Don (Melas-
tomataceae) (Smith 1995). Species of the
genus Periclista Konow are found at high
clevations in Costa Rica and may feed on
Quercus sp. (Fagaceae), as do the North
American counterparts.

Waldheimia Brullé

Nearly 100 species of Waldheimia are
known with about ten in Costa Rica, and



VOLUME 12, NUMBER 2, 2003

the genus is widely distributed from
southwestern United States to northern
Argentina. Characteristics of the genus in-
clude the reduced apical four antennal
segments, straight forewing vein 2A+3A,
and the bifid tarsal claws with the inner
tooth usually broader and longer than the
outer tooth and with a basal lobe. Three
species have been reared in ACG.

Waldheimia fascipennis (Norton)
(Fig. 2)

Discutssion.—This is one of the few spe-
cies of Waldheimia that have the forewings
broadly black at both the base and apex
and yellow in the center. The head, thorax,
and abdomen are orange with the intero-
cellar area, apical three abdominal seg-
ments, and sheath black. The coxae, tro-
chanters, and femora are orange, the tibiae
are white at the bases with the apical half
to two-thirds black, the basitarsi are white
with a narrow black apical ring, and the
remaining tarsal segments are black. The
male is unknown.

Distribution.—Costa Rica (Guanacaste);
Mexico (Campeche, Chiapas); El Salvador.
In addition to the reared specimens, the
following from Costa Rica also have been
examined: Santa Rosa National Park, 14-
IX-5-X-1985, Malaise trap H-3-0; Prov.
Guanacaste, OTS Palo Verde Sta., 29 ki
W.S.W. Canas, 10°21'N, 85°21'W, 14-VII-
1976.

Food plant and biology.—Waldheimia fas-
cipennis larvae feed on leaves of Cissis
pseudosicyoides Croat (Vitaceae) during the
rainy season in ACG dry forest (two fe-
males: 90-SRNP-1141, 83-SRNP-1144). One
record from the last month of the rainy
season represents either a second or third
rainy season generation. The bluish and
pale yellow larvae feed side-by-side on the
upper sides of the relatively horizontal
mature leaves in groups of 1-5 (Fig. 2).
They are currently indistinguishable in
color pattern, shape, and behavior to those
of Waldheimia suturalis, which have been
reared from Cissus rhombifolia in the same
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habitat. Numerous Waldieimia larvae feed-
ing on both species of Cissus have not pro-
duced adults, and it may be that both spe-
cies of Waldheimia feed on both species of
Cissus.

The prepupal larva burrows down into
the litter and pupates naked in a chamber
with no silk cocoon. The adults emerged
13-14 days after the prepupa entered the
soil (n = 2). While no dormancy was re-
corded in rainy season pupae, the prepu-
pae may well pass the dry season dormant
in the litter. A total of 36 Waldlieimia (W.
fascipennis and W. suturalis) wild-caught
penultimate and last-instar larvae pro-
duced no parasitoids.

Waldheimia interstitialis (Cameron),
new combination

(Fig. 3)

Discussion.—This species was described
“in the genus Blennocanipa Hartig by Cam-
eron (1883) and transferred to Erytliraspi-
des Ashmead by Smith (in Kimsey and
Smith 1985), but Erythraspides and Wald-
heimia cannot be distinguished in the Neo-
tropics. Formal generic synonymy will be
presented later in another paper, and here
we give the new combination.

The coloration is distinctive for both
sexes of this species. The antennae are
black with the scape and pedicel orange.
The head, thorax, and abdomen are or-
ange with the interocellar area and sheath
black. The legs are orange, with the apex
of the midfemur, the entire hind femur,
the apical third to half of the mid- and
hind tibiae, and the apical three tarsal seg-
ments of all legs black. The wings are yel-
low with the apex beyond the stigma
black. Cell M is absent in the hind wing.

Distribution.—Costa Rica (Alajueia,
Guanacaste, Heredia, San José¢), Mexico
(Veracruz); Panama; Venezuela. Costa Ri-
can specimens examined are as follows:
Prov. Heredia, La Selva Biol. Sta., 3 km S
Pto. Viejo, 10°26'N, 84°01'W, 6-VI-83, 27-
IV-90, 17-1-91; Escaza, May 21, 24, 26, 27,
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Figs. 1-4. Larvae. 1, Adiaclema chigiyae. 2, Waldheimia fascipennis. 3, W. interstitialis. 4, Aulacomerus daktus.

1987; Alajueia, 700 m, Penas Blancas, IV-
1987.

Food plant and biology.—Hamelia patens
Jacq. (Rubiaceae) was recorded as the host
plant by Kimsey and Smith (1985) who
also described and illustrated the larva
and gave the life history in Panama. One
female was reared from the same species
of food plant in Costa Rica under number
00-SRNP-9451 (three others on the same
food plant died of disease) in the lower
margin of ACG cloud forest at about 1000
m elevation (April, July). Waldheimia inter-
stitinlis spun no cocoon, pupated naked in
the bottom of its rearing container, and
used eight days from prepupa until eclo-
sion. The red-headed, dark gray-blue-
black solitary larvae with the underside
yellow (Fig. 3) are quite similar to those of
the other two species of Waldlieimia de-
scribed here, and, like the others, feed in

the daytime on the upper surface of the
leaf.

In laboratory rearings, Kimsey and
Smith (1985), reported that the larvae go
into the soil and form a smooth-walled,
silk-lined cocoon. There were ten days
from cocoon formation to eclosion.

Waldheimia suturalis (Cameron)

Discussion.—Both sexes of this species
are entirely black with the following parts
of the thorax red: pronotum, tegulae, me-
sonotum, mesopleuron, and upper half of
the metapleuron. The wings are uniform-
ly, darkly infuscated. The female has cell
M present in the hind wing, and the male
has a peripheral vein in the hind wing.

Distribution.—Costa Rica (Guanacaste,
Heredia); Guatemala; Honduras; Mexico
(Morelos, Veracruz). Specimens examined
from Costa Rica other than those reared
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Figs. 5-7. Larvae. 5, 6, Aunathulea bimaculata. 7, Acordulecera dashielli.
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Figs. 8-14. Antennac. 8, Adiaclema chigiyae. 9, Aulacomerus daktus, flagellum. 10, Anathulea bimaculata. 11,
Suwatnus nigriceps. 12, Acordulecera binelli, pedicel and flagellum. 13, A. liami, pedicel and flagellum. 14, A.
dashielli, pedicel and flagellum.
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Figs. 15-18.

are as follows: Guanacaste Prov., OTS
Palo Verde Sta, 29 km W.S.W. Canas,
10°21'N, 85°21'W, 5-VII-1976; Heredia
Prov., La Selva Biol. Sta., 3 km S Pto. Vie-
jo, 10°26'N, 84°01'W, 17-1V-1988.

Food plant and biology.—Three females
were reared from larvae eating mature
leaves of Cissus rhiombifolia Vahl (Vitaceae)
during the rainy season in ACG dry forest
(83-SRNP-727, 98-SRNP-1831, and 98-
SRNP-1833); two males were reared under
numbers 98-SRNP-1832.1 and 98-SRNDP-
1832 from the same food plant species at
the same time. The bluish and pale yellow
larvae feed side-by-side on the upper
sides of the relatively horizontal mature
leaves in groups of one to five. They are
currently indistinguishable in color pat-
tern, shape, and behavior to those of Wald-
heinia fascipennis, which have been reared
from Cissus pseudosicyoides in the same
habitat. Numerous Waldheinia larvae feed-
ing on both species of Cissiis have not pro-

Head. 15, Adiacleum chigiyae, front view.
front view. 18, A. bimaculata, dorsal view.

16, A. chigiyae, dorsal view. 17, Anathulea bimaculata,

duced adults, and it may be that both spe-
cies of Waldheimia feed on both species of
Cissuis.

The prepupal larva burrows down into
the litter and pupates in a chamber with
no sitk cocoon. The adults emerged 56-102
days (average 74 days, n = 5) after the
prepupa entered the soil. This long pu-
pation period is strikingly different from
that of W. fascipeniis, and probably rep-
resents some kind of rainy season dor-
mancy. As mentioned above, a total of 36
Waldheimia (W. fascipennis and W. suturalis)
wild-caught penultimate and last instar
larvae produced no parasitoids.

NEMATINAE

This is a large subfamily in the arctic,
subarctic, and temperate regions of the
Northern Hemisphere. The number of
species decreases sharply to the south, and
very few are known from the Neotropics
(Smith 2003a). Pristiphora, the only genus
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known in Costa Rica, is the largest tropi-
cal-extending genus, and occurs from
Mexico south to southeastern Brazil. The
subfamily is recognized by its distinctive
forewing venation, with veins M and 1m-
cu markedly divergent, vein M meeting
Sc+R far basal to the point where Rs+M
meets Sc+R, and the anal cell petiolate
with the base of vein 2A+3A absent.

Pristiphora Latreille

More than 50 species are known in the
Nearctic, but only nine are known from
Mexico to southern Brazil, and three in
Costa Rica, mostly from elevations above
1000 1n. The Neotropical species are keyed
and described in Smith (2003a).

Pristiphora auricauda Smith

Disciission.—The distinctive coloration
of the female (antennae, thorax, and legs
black, and abdomen a contrasting bright
orange, except for black basal plates and
black anterior margin of the second seg-
ment) distinguishes this species from oth-
er Pristiphora in Costa Rica. The male has
the head, thorax, and legs mostly yellow
orange, with most of the head and thorax
dorsally and the tibiae and tarsi black. The
abdomen is orange, as is that of the fe-
male. The female ovipositor and male gen-
italia are illustrated in Smith (2003a).

Distribution.—Costa Rica (Guanacaste).
Other than the reared specimens from
ACG, an additional Costa Rican record is
from Est. Cacao, 1000-1400 m, Lado Sur-
oeste del Volcan Cacao, Prov. Guan., [I
curso parataxon., Jun 1990.

Food plant and biology.—The larvae live
solitarily in leaf rolls of mature leaves of
Prunus annularis Koehne (Rosaceae). Four-
teen females and seven males were reared
from 60 leaf rolls collected from two trees
in the lower edge of ACG cloud forest at
about 1000 m elevation (00-SRNP-9074,
-9075, -9077, -9100, -9107, -9112, -9114,
-9121, -9122, -9123, -9124, -9125, -9126,
9127, -9128, -9130, -9131, -9132, -9133,
-9134, -9135). Eleven to 30 days were used
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between spinning the cocoon and eclosing
(average 17 days, n = 14) during the rel-
ative warm weather of the dry season.
There was no suggestion of dormancy.
The cocoon is a rough dark brown shaggy
cylinder spun directly on the surface of
the green leaf in the rearing container,
though in nature the larvae probably de-
scend to the litter to spin their cocoons. No
parasitoids were reared from 60 wild-
caught larvae.

PERGIDAE

Neotropical Pergidae were treated by
Smith (1990). Eight subfamilies, 32 genera,
and 256 species were recognized. Some
additional species have been described
since, and it would not be surprising if the
number of described species is eventually
doubled. Five subfamilies, ten genera, and
40 or more species occur in Costa Rica
(Smith 1995). Representatives of two sub-
families, Loboceratinae and Acorduleceri-
nae, have been reared by the ACG cater-
pillar inventory project.

Food plants for other species include jel-
ly fungus (Auricilaria sp.) growing on rot-
ting wood for Decameria rufiventris (Cam-
eron) (Perreyiinae) (Smith 1995) and dried
leaves for Perreyia tropica (Norton) (Perre-
yiinae), the larvae of which travel in
groups on the ground (Flores et al. 2000).

LOBOCERATINAE

Three genera were treated by Smith
(1990), but most species are in the genus
Auilacomerns, which is the only Costa Rican
genus. Two species were recorded from
Costa Rica by Smith (1990), but more oc-
cur in the country. In Costa Rica, the sub-
family is recognized by the 7-segmented,
slightly clavate antennae with a large sen-
sory pit on the apical segment, the midtib-
iae with a preapical spine, and the hind
tibiae lacking a preapical spine.

Aulacomerus Spinola

This genus contains 22 species and oc-
curs from Mexico to northern Argentina
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Figs. 19-22.
front view. 22, A. binelli, dorsal view.

(Smith 1990). This is the first food plant
record for a member of this genus.

Aulacomerus daktus Smith
(Figs. 4, 9)

Discussionn.—We redescribe this species
since it was originally known from only a
few specimens. It is distinguished from
other Aunlacomerus species by the key in
Smith (1990).

Description.—Length of female, 8.5-9.5
mm; male 7.0-8.0 mm. Antenna black
with scape and pedicel orange yellow.
Head orange with ocellar area and posto-
cellar area black and with light black
markings toward antenna and sometimes
from lateral ocellus to eye. Antennal tu-
bercles, supraclypeal area, clypeus, la-
brum, and mandible whitish. Thorax or-
ange. Legs orange with about apical half
of hind tibia and all hind tarsus black;
fore- and midtarsi black except bases of
basitarsi usually orange yellow. Abdomen

Head. 19, Suwatnus nigriceps, front view. 20, S. nigriceps, dorsal view. 21, Acordulecera binelli,

orange with center of 6th tergum and seg-
ments 7 to apex and sheath entirely black.
Wings yellow with apex beyond apex of
stigma black; veins and stigma yellow,
veins black in black apices.

Antennal length 1.6X head width; large
sensory area on apical segment; 3rd seg-
ment slightly longer than 4th segment
(Fig. 9). Clypeus with slight central circu-
lar emargination. Eyes slightly converging
below, lower interocular distance sube-
qual to eye length, upper interocular dis-
tance 1.1X eye length. Head from above
narrowing behind eyes. Postocellar area
1.6X broader than long. Distances be-
tween hind ocelli, hind ocellus and eye,
and from hind ocellus to posterior margin
of head as 10:11:16. Hind basitarsus 1.3X
length of remaining tarsal segments com-
bined. Inner hind tibial spur 0.8 length
of hind basitarsus. Female lancet and
sheath and male genitalia illustrated by
Smith (1990, figs. 338, 345, 368).
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Distribution—Costa Rica (Guanacaste),
Guatemala, Mexico (Chiapas). This is the
first record for Costa Rica. An additional
record, other than the ACG specimens is:
Vicinity Estac Murcielago, 8 km SW Cu-
ajniquil, Guanacaste Prov., 100 m, Jun
1989, GNP Biodiversity Survey 320300,
380200.

Food plant and biology.—Adults were
reared from larvae eating mature leaves of
Mesechites trifida (Jacq.) Mill. Arg. (Apo-
cynaceae) [89-SRNP-500 (19); 92-SRNP-
2490 (29, 138); 92-SRNP-3901 (39); 94-
SRNP-9444 (52, 13); 94-SRNP-9529 (13)].
This species is occasionally encountered in
groups of 3-7 greenish-black larvae (Fig.
4) feeding side-by-side on the upper or
lower side of a single leaf of its herbaceous
vine food plant during the mid to late
rainy season in ACG dry forest. After con-
suming the entire leaf, the group moves
up the stem to then consume the next leaf;
in larval Lepidoptera, this has been inter-
preted a a strategy to remove the visual
evidence of leaf damage from the view of
avian predators (Heinrich 1993). As is
commonplace with species of caterpillars
feeding on latex-rich plants, the larvae cut
the petiole of the leaf partly through be-
fore feeding on the blade, a behavior that
reduces the flow of fresh latex from the
bitten leaf blade (Dussourd and Eisner
1987). If the feeding group of penultimate
or last-instar larvae is molested, they walk
off in different directions on the food
plant, but within an hour they regroup
into the same feeding groups as before.

The penultimate instar larva molts into
a non-feeding orange-purple morph that,
in captivity, wanders on the foliage and
litter for about 24 hours before spinning
its smooth-walled, dark brown, ovoid co-
coon in the litter. The adult emerges 12—
16 days after cocoon spinning (average 14
days, n = 14). A total of 28 wild-caught
late instar larvae produced no parasitoids.

ACORDULECERINAE

This is a large subfamily with many un-
described species. Smith’s (1990) key cov-
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ers ten genera, four of which occur in Cos-
ta Rica (Smith 1995). Many are very small,
no more than 3-4 mm in length. The an-
tennae are 6-9 segmented, mostly 6-seg-
mented and filiform, the eyes are large, oc-
cupying much of the head, the mid- and
hind tibiae each have a preapical spine,
and the hind wing usually has the veins
forming the base cells RS and M in a
straight or almost straight line. Acordule-
cera, as defined by Smith (1990), is by far
the largest genus in this subfamily.

Anathulea Malaise

Anathulea is characterized by the 6-seg-
mented antenna, truncate clypeus which
is two times or more broader than long,
and the long pedicel which is one and
one-half times or more longer than broad
and nearly as long as the first flagellar seg-
ment (Fig. 10). Four species were listed by
Smith (1990) from Guatemala and Brazil,
but 10 to 20 species probably occur in the
Neotropics. This is the first food plant re-
cord for a member of this genus.

Anathulea bimaculata (Cameron)
(Figs. 5, 6, 10, 17, 18, 28, 33, 40)

Discussion.—This species has not been
treated since its original description. It
was described from Guatemala (Cameron
1883).

Female—Length, 6.3-7.5 mm. Antenna
black with scape and base of pedicel or-
ange yellow. Head black, orange yellow
from halfway between ocelli and antennae
to clypeus and labrum. Thorax orange yel-
low with prescutum (except for sides) and
lateral lobes (except for depressed lateral
areas) black. Legs orange with apical 4 tar-
sal segments black. Abdomen orange with
segments 7 or 8 to apex black. Forewing
yellow, apex beyond apex of stigma black;
veins and stigma yellow, veins black in
black apex.

Antennal length 1.4X head width; ped-
icel 2.7X longer than broad and 0.6X
length of 3rd segment, 3rd segment 1.5X
length of 4th segment; long seta at apex of
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Figs. 23-26.
dorsal view.

apicat segment (Fig. 10). Eyes large and
strongly converging below, lower intero-
cular distance 0.6X eye length, upper in-
terocular distance 0.9X eye length (Fig.
17). Head from above strongly narrowing
behind eyes; postocellar area 2.1X broader
than long; distances between hind ocelli,
hind ocellus to eye, and hind ocellus to
hind margin of head as 7:6:8 (Fig. 18).
Hind basitarsus 1.2X longer than length of
remaining tarsal segments combined; in-
ner hind tibial spur 0.6X length of hind
basitarsus; hind tarsal segments 24 each
as broad as long. Sheath (Fig. 33) long,
length subequal to length of hind tibia;
without scopae, in dorsal view broad,
rounded to acute apex. Lancet (Fig. 28)
with about 32 serrulae, broad at base and
tapering to apex, with numerous, closely
set annuli slanted toward apex dorsally.
Male—Length, 4.8-6.0 mm. Similar to
female except mesoprescutum mostly or-
ange and costa and subcosta of forewing
more brownish. Genitalia (Fig. 40) with
harpe round, slightly broader than long,

Head. 23, A. liami, front view. 24, A. liamni, dorsal view. 25, A. dashiclli, front view. 26, A. dashielli,

with long hairs; parapenis acute on me-
son; penis valve rounded ventrally, slight-
ly concave dorsally, without spines.

Distribution.—Costa Rica (Guanacaste),
Guatemala, Panama. These are the first re-
cords for Costa Rica and Panama. In ad-
dition to the rearings from ACG, speci-
mens from Costa Rica have been exam-
ined from the following: Est. Maritza, 600
m, Lado oeste Volcan Orosi, Prov. Guan.,
Il curso Parataxonomos, Ago 1990, L-N-
326900, 373000; Guanacaste, W side Vol-
can Orosi, Est. Maritza, 600 m, 1988;
Guanacaste NP, riparian, Oct. 20, 1977;
Guanacaste Prov., Santa Rosa National
Park, D. H. Janzen, 11-V-1-VI-85, Malaise
trap BH-9-0, 13-VII-3-VIII-85, Malaise trap
BH-12-C, 16-X1-7-X11-85, Malaise trap BH-
10-C, 24-VIII-14-1X-84, Malaise trap SE-
5-0.

Food plant and biology.—The larvae feed
on the new shoot tips and shoot epidermis
of Hippocratea wvolubilis L. (Hippocratea-
ceae) in the ACG dry forest (209 and 108
01-SRNP-15925 to -15983, 01-SRNP-15940
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to -15945, 01-SRNP-15947 to -15949, 01-
SRNP-15951 to -15953, and 01-SRNP-
16144 to -16146). The gray-brown early in-
star larvae occur in a tight cluster of 8-12
larvae arrayed on the lengthening shoot
tips (Figs. 5, 6) of vine shoots growing hor-
izontally (in search of insulated areas)
across the forest floor in the deep shade of
old-growth forest in the second month
(July) of the rainy season. In this position,
the larvae are extremely cryptic, appear-
ing to be a cluster of small leaf buds at the
shoot tip end (possibly an example of col-
lective mimicry; Pasteur 1982). The larvae
collectively eat the very tender shoot tip
back down the stem until reaching the
woody stem, and then continue back
down the stem eating off the green tender
outer epidermis, leaving the dead beige
woody branch end (Fig. 6). These later in-
star larvae, arranged 3-6 around the stem
look like dead tissue peeling back from
the stem. There is no sign of larvae in the
canopy tens of meters above where the
mature woody vines have their crowns in
the full sun.

The prepupal larvae drop or crawl off
into the litter and spin solitary beige-
brown ovoid cocoons among the dead
leaves. There are 14-20 days between co-
coon spinning and adult eclosion (average
16 days, n = 31). About 100 wild-caught
larvae of all ages produced no parasitoids.

Suwatnus Smith

This genus is very similar to Acordule-
cera, but has 7-segmented antennae (Fig.
11). One species was treated by Smith
(1990).

Suwatnus nigriceps (Cameron)
(Figs. 11, 19, 20)

Discussion—We redescribe this species
because the original description is not ad-
equate. It was described from “Mexico””
by Cameron (1883).

l’t’mala—Length, 4.2-47 mm. Antenna
black. Head black with clypeus and
mouthparts yellow orange and apical
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maxillary palpal segment blackish; apex of
mandible reddish brown. Thorax orange;
tegula black; upper part of mesopleuron
may be blackish. Legs orange white with
tarsi and outer surfaces of tibiae black.
Abdomen orange ventrally and laterally,
black above with central longitudinal or-
ange stripe; sheath black. Wings lightly,
uniformly infuscated; veins and stigma
black.

Antennal length 1.1X head width; 3rd
segment 0.8X length of 4th segment, fla-
gellar segments cach longer than broad;
apical segment without a long seta (Fig.
11). Eyes strongly converging below, lower
interocular distance 0.8X eye length; upper
interocular distance subequal to eye length
(Fig. 19). Head from above strongly nar-
rowing behind eyes; postocellar area 2.0X
broader than long; distances between hind
ocelli, hind ocellus and eye, and hind ocel-
lus and posterior margin of head as 11:8:19
(Fig. 20). Hind basitarsus 1.3X longer than
length of remaining tarsal segments com-
bined. Sheath with slender, posteriorly pro-
jecting scopae; sheath and lancet illustrated
by Smith (1990, figs. 415, 420).

Male.—Length, 4.3 mm. Black, with
head similar to that of female; thorax
black with pronotum brownish; legs white
with bases of coxae, tarsi, and stripe on
outer surface of mid- and hind femora
black; abdomen black with paired brown-
ish spots on terga 2—4. Genitalia illustrated
by Smith (1988, fig. 418).

Food plant and biology.—Three females
and one male were reared from larvae
feeding on mature leaves of Psidiun gua-
java L. (Myrtaceae) (99-SRNP-3146) on the
ACG interface of dry forest with rainfo-
rest. The white, solitary, globular silk co-
coons were spun among the litter in the
rearing container. Six wild-caught larvae
produced no parasitoids.

Acordulecera Say

This large genus occurs from southern
Canada to Argentina. Smith (1990) did not
give a species key but listed the 45 de-
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—

Figs. 27-31.
31, A. dashielli.

scribed species from south of the United
States. There are numerous undescribed
species, and the size of the genus may ex-
ceed 200 species. Most species are small,
4-6 mm long, and all have 6-segmented
antennae (Figs. 12-14). Probably more
than 20 species occur in Costa Rica, most
of which are undescribed. All types of the
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Female lancets. 27, Adiaclema cligiyae. 28, Anathulea bimaculata. 29, Acordulecera binelli. 30, A. liawii.

Neotropical species have been examined
by DRS; the following three species do not
agree with the three described species
from Mexico and Central America, and
they are not the same as any of the species
described from South America. Because of
the new host plant and life history infor-
mation, they are described here.
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Acordulecera binelli Smith, new species
(Figs. 12, 21, 22, 29, 34)

Female.—Length, 5.5 mm. Antenna
black with scape orange yellow. Head
black, yellow orange below line just in
front of front ocellus (Fig. 21); mouthparts
yellow orange; apex of mandible reddish
brown. Thorax yellow orange with pro-
notum white and mesonotal front and lat-
eral lobes, tegula, and metanotum black.
Legs orange with apical three tarsal seg-
ments black. Abdomen and sheath orange.
Wings uniformly hyaline; forewing with
apical half of costa and stigma, except for
black extreme apex, yellow orange, other
veins black.

Antennal length 1.1X head width and
2.1x distance between eyes above; 3rd
segment 1.4X length of 4th segment; api-
cal segment slightly longer than 4th seg-
ment and 4.1X longer than broad; apical
segment with long apical seta; hairs long,
mostly longer than width of segments
(Fig. 12). Head with scattered punctures.
Eyes converging below, lower interocular
distance about 0.7X eye length; upper in-
terocular distance about 0.9X eye length
(Fig. 21). Head from above strongly nar-
rowing behind eyes; postocellar area
about 2.0X broader than long; distances
between hind ocelli, hind ocellus and eye,
and hind ocellus and posterior margin of
head as 7:7:10 (Fig. 22). Distance between
antennae subequal to distance between
antenna and eye. Hind basitarsus 1.4X
length of remaining tarsal segments com-
bined. Sheath (Fig. 34) with stout, short
lateral scopae, in lateral view scopae
rounded and about equal to length of in-
ner portion of sheath, in dorsal view with
long hairs slightly curved inward. Lancet
(Fig. 29) long, with about 24 rounded ser-
rulae, serrulae at apex flatter; annuli on
apical half with hairs, annuli on basal half
with no or only short, indistinct hairs.

Male.—Unknown.

Holotype.—Female, labeled ‘“Voucher:
D. H. Janzen & W. Hallwachs caterpillar

JOURNAL OF HYMENOPTERA RESEARCH

(Lepidoptera) database, Area de Conser-
vacion Guanacaste, Costa Rica, http://
janzen.sas.upenn.edu,” *“00-SRNP-9024.”
Deposited at INBio.

Etymology.—This species is named in
honor of Rich Binell in recognition of his
great enthusiasm for the ACG, love of its
roads, and support for the Rincon Rain-
forest.

Food plant and biology.—Three larvae
were found feeding side-by-side on ma-
ture leaves of Posoqueria latifolia (Rudge)
Roem. & Schult. (Rubiaceae) in lower
ACG cloud forest at about 1000 m eleva-
tion. The larvae are yellowish at the rear
and thorax, with a black head. Two died
of disease and one spun a broadly ovoid,
pinkish-beige cocoon directly on the sur-
face of a leaf in the rearing container. The
adult emerged 26 days later.

Remarks.—The color and presence of a
seta on the apical antennal segment is
quite similar to Acordulecera lituratus (Ko-
now) described from Amapd, Brazil. In A.
lituratus, the abdomen is black above, and
the apical seta of the apical antennal seg-
ment is extremely long, nearly as long as
the apical antennal segment. Characters of
the antenna, head, sheath, and lancet
should be examined and compared with
the illustrations for identification of this
species.

Acordulecera liami Smith, new species
(Figs. 13, 23, 24, 30, 35, 41)

Female—Length, 4.1-4.4 mm. Antenna
black, scape and pedicel more whitish.
Head black with clypeus and mouthparts
yellow orange; apex of mandible reddish
brown. Thorax orange. Legs yellow or-
ange with apical 2-3 segments of fore- and
midtarsi and entire hind tarsus black. Ab-
domen orange, dorsally black with medi-
an, longitudinal orange stripe; sheath
black. Wings hyaline; veins and stigma
black.

Antennal length 0.6X head width and
1.2 distance between eyes from above;
3rd segment 1.4X length of 4th segment;
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apical segment subequal in length to 4th
segment and 2.8X longer than broad at its
greatest width; long seta at apex of apical
segment; hairs equal to or longer than
width of segments (Fig. 13). Head shining
with scattered punctures. Eyes converging
below, lower interocular distance 0.8 X eye
length; upper interocular distance sub-
equal to eye length (Fig. 23). Head from
above strongly narrowing behind eyes;
postocellar area 2.0X broader than long;
distances between hind ocelli, hind ocellus
and eye, and hind ocellus and posterior
margin of head as 10:7:10 (Fig. 24). Dis-
tance between antennae 1.7X distance be-
tween antenna and eye. Hind basitarsus
subequal in length of length of remaining
tarsal segments combined. Sheath (Fig. 35)
with short, stout scopae, in lateral view
scopa narrow and rounded, shorter than
inner portion of sheath, in dorsal view
with slightly incurved hairs. Lancet (Fig.
30) with about 14 pointed serrulae; annuli
strongly slanted apically toward dorsum
and lacking hairs or armature.

Male—Length, 3.1 mm. Similar in color
and structure to female except antenna
with only scape whitish; thorax black with
posterior margin of pronotum yellow or-
ange with small spot at center of meso-
scutellum orange; abdomen black with
basal sterna pale orange and median lon-
gitudinal orange stripe only on anterior
half of dorsum. Genitalia (Fig. 41) with
harpes nearly rectangular, parapenis
rounded mesally, and penis valve nearly
straight ventrally, slightly concave dorsal-
ly, narrowly rounded at apex, and with-
out spines.

Holotype.—Female, labeled “Voucher:
D. H. Janzen & W. Hallwachs caterpillar
(Lepidoptera) database, Area de Conseer-
vacion Guanacaste, Costa Rica, http://
janzen.sas.upenn.edu, 98-SRNP-1825.""
Deposited at INBio.

Paratypes —COSTA RICA: Same labels
as holotype, except numbers, 98-SRNP-
1823 (19), 98-SRNP-1826 (19), 98-SRNP-
1827 (12), 98-SRNP-1824 (1J); Costa Rica,
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Guanacaste Province, Santa Rosa National
Park, D. H. Janzen, 11-V-1-VI-1985, Mal-
aise trap SE-8-C (59), Malaise trap H-1-0
(1?), Malaise trap SE-5-0 (19), Malaise
trap H-2-C (1?), Malaise trap SE-7-0 (39),
Malaise trap SE-6-C (119), Malaise trap
BH-9-0 (1?); 1-22-VI-1985, Malaise trap
SE-6-C (19). Deposited in INBio, USNM,
BMNH.

Etymology.—This species is named in
honor of Liam Binell in recognition of his
great enthusiasm for the ACG, potential as
crocodile bait, and support for the Rincon
Rainforest.

Food plant and biology.—The light green
larvae feed on the new and expanding
leaves of the understory shrub Erythroxy-
lum havanense Jacq. (Erythroxylaceae) in
the first month of the rainy season in ACG
dry forest. They feed solitarily, one on
each of the small ovoid leaves, and perch
-along the margin so as to appear to be part
of the leaf. In some years, such as 1992 and
1998, they were extremely abundant, near-
ly defoliating many of the food plant
shrubs. The solitary beige to brown ovoid
cocoons are spun among the litter. Only
five days transpire between spinning and
adult eclosion. No parasitoids were reared
from hundreds of wild-caught larvae.

Remarks.—This species is close in color
to Acordulecera calceolatus (Konow) de-
scribed from Oyapock, Brazil, and A. cer-
vicatus (Konow) described from Itaituba,
Brazil, all sharing the presence of a long
seta on the apical antennal segment. In A.
calceolatus, the mesoprescutum and meso-
scutellum are dark orange, the abdominal
dorsum is black, the apical 2-3 tarsal seg-
ments are black, and the sheath has more
slender, projecting lateral scopae. In A. cer-
vicatus, the anterior half of the mesopresc-
tum, apical half of the mesoscutellum, and
the metascutellum are black, the abdomen
is orange with the apical two segments
black, and the tibiae and tarsi are black.
Identification of A. liami should be based
on comparison of the specimens with the
illustrations.
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Figs. 32-36.
Acordulecera binelli. 35, A. liami. 36, A. dashielli.

Acordulecera dashielli Smith,
new species
(Figs. 7, 14, 25, 26, 31, 36, 42)

Female—Length, 4.8-52 mm. Antenna
black with scape yellow orange. Head
black with area below line just above an-
tennac and mouthparts yellow orange
(Fig. 25); apex of mandible reddish brown.
Thorax orange with tegula black; blackish
arca laterally on each mesonotal lateral
lobe. Legs orange with tibiae and tarsi
black. Abdomen orange with apical two
terga and sheath black. Wings moderately

Female sheaths, lateral and dorsal views. 32, Adiaclema chigiyae. 33, Anathulea bimaculata. 34,

and uniformly infuscated; veins and stig-
ma black.

Antennal length subequal to head width
and 19X distance between eyes from
above; 3rd segment slightly shorter than
4th segment; apical segment 0.8X length
of 4th segment and 2.5X longer than
broad at its greatest width; apical segment
without long seta at apex; hairs equal to
or shorter than width of segments (Fig.
14). Head shining, nearly impunctate. In-
ner margin of eyes subparallel, hardly
converging below, lower and upper inter-
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ocular distances subequal to slightly
shorter than eye length (Fig. 25). Head
from above strongly narrowing behind
eyes; postocellar area 2.1X broader than
long; distances between hind ocelli, hind
ocellus and eye, and hind ocellus and pos-
terior margin of head as 10:8:11 (Fig. 26).
Distance between antennae 2.8X distance
between antenna and eye. Hind basitarsus
1.3X longer than length of remaining tar-
sal segments combined. Sheath (Fig. 36)
with long, narrow projecting scopae, in
lateral view slender and rounded, much
longer than inner portion of sheath; in
dorsal view, scopae forcepslike, curving
inward at apices. Lancet (Fig. 31) short,
with about 14 serrulae, with slight dorso-
apical notch at apex. Basal 8 serrulae
broad and rounded and separated by nar-
row notch; serrulae beyond 8 small and
becoming indistinct toward apex. Annuli
strongly curved, ventral half without
hairs, dorsal half with fine hairs.

Male.—Length, 3.5-4.2 mm. Similar to
female except bases of tibiae paler and
apical maxillary palpal segments blackish.
Genitalia (Fig. 42) with harpe nearly tri-
angular, lateral and apical margins round-
ed, inner margin straight; parapenis
rounded mesally; penis valve elongate,
rounded at apex, with ventral and lateral
spines.

Holotype.—Female, labeled ““Voucher:
D. H. Janzen & W. Hallwachs caterpillar
(Lepidoptera) database, Area de Conser-
vacion Guanacaste, Costa Rica, http://
janzen.sas.upenn.edu, 96-SRNP-6815.""
Deposited at INBio.

Paratypes.—COSTA RICA: Specimens
labeled as above, all beginning with 96-
SRNP-: 6811 (19); 6815 (19); 6821 (13);
6822 (13); 6824 (129); 6824.1 (19); 6825
(19); 6826 (129); 6829 (19); 6948 (19);
6948.1 (19);, 6948.2 (19); 69483 (1%);
69484 (1%); 6948.5 (1%); 6948.7 (19);
6948.8 (19); 6948.10 (1%); 6948.11 (19);
6948.12 (19); 6948.13 (12); 6948.14 (19);
6948.15 (19); 6948.16 (1%); 6948.17 (19);
6948.18 (12); 6948.19 (19); 6948.20 (1%;
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6948.21 (13); 6948.22 (13); 6948.23 (13);
6948.24 (19); 6948.25 (19); 6948.26 (1%);
694827 (19); 6984.6 (19); 69849 (19);
Guanacaste Province, Santa Rosa National
Park, D. H. Janzen, 11-V-1-VII-1985, Mal-
aise trap H-2-C (19), 11-V-1-VI-1985, Mal-
aise trap SE-8-C (1J), Malaise trap H-2-C
(1), Malaise trap SE-7-0 (1), Malaise
trap SE-6-C (3d), 1-22-VI-1988, Malaise
trap SE-8-C (1%), 14-1X-5-X-1985, Malaise
trap SE-7-0 (19), 22-VI-13-VII-1985, Mal-
aise trap H-4-C (1%). Deposited in INBio,
USNM, BMNH.

Etymology.—This species is named in
honor of Dashiell Binell in recognition of
his great enthusiasm for the ACG, love of
its beaches, and support for the Rincon
Rainforest.

Food plant aud biology.—The larvae feed
on the newly expanded leaves of the
wood vine Arrabidaea patellifera (Schitdl.)

_Sandwith (Bigoniaceae) in the ACG dry
forest in the first month of the rainy sea-
son. The green and yellow larvae (Fig. 7)
feed on the upper side of the nearly hori-
zontal leaves. The early instars feed as a
group, but, by the penultimate instars,
they have separated to feed solitarily. The
larvae drop to the ground to spin a very
tough brown ovoid cocoon in the leaf lit-
ter. Between seven and 17 days lapsed be-
tween spinning and adult eclosion, but
some larvae remained as dormant prepu-
pae in their cocoons throughout the five
remaining months of the rainy season and
the entire six month dry season before dy-
ing, apparently because they did not get
the right cue to eclose under laboratory
conditions. This species has been found
feeding on its common food plant only at
the beginning of the rainy season, and it
may well be univoltine in nature. No par-
asitoids were produced from 50 wild-
caught larvae of all instars.

Remarks.—This species is very similar in
coloration to Acordulecera ricatus (Konow)
described from Peru, and both lack the
seta on the apical antennal segment. How-
ever, A. ricatus has a hyaline forewing
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Figs. 37-42. Tarsal claws and male genitalia, ventral view of left half of genital capsule on left, lateral view
of penis valve on right. 37, Female tarsal claw of Adiaclema chigiyae. 38, Male tarsal claw of A. chigiyae. 39,
Male genitalia of A. chigiyae. 40, Male genitalia of Anathulea bimacnlata. 41, Male genitalia of Acordulecera liami.
42, Male genitalia of A. dashielli.
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with the base and apex of the wings black,
whereas A. dashielli has uniformly lightly
blackish wings. The sheath is distinctive
for A. dashielli, but other characters need
to be compared with the illustrations for
determination.

ACKNOWLEDGMENTS

This part of the ACG caterpillar inventory has been
supported by NSF grants BSR 90-24770, DEB 93-
06296, DEB-94-00829, DEB-97-05072, and DEB-
0072730, by taxonomists of the Smithsonian Institu-
tion and the Systematic Entomology Laboratory of
the U. S. Department of Agriculture, and by financial,
administrative, and logistic support from Costa Rica’s
INBio, the government of Costa Rica, the Area de
Conservacion Guanacaste, and CONICYT of Costa
Rica. Many individuals have supported the devel-
opment of all stages of the project in a multitude of
ways. We specially thank the following people for
caterpillar hunting and husbandry: W. Hallwachs, R.
Moraga, G. Sihezar, G. Pereira, L. Rios, M. Pereira, O.
Espinosa, E. Cantillano, M. Pereira, R. Franco, H. Ra-
mirez, F. Chavarria, M. M. Chavarria, E.Olson, C.
Moraga, P. Rios, C. Cano, D. Garcia, F. Quesada, E.
Araya, E. Guadamuz, R. Espinosa, R. Blanco, A. Gua-
damuz, D. Perez, R. Blanco, F. Chavarria, C. Camar-
go, H. Kidono, A. Masis, and W. Haber.

We thank the following for allowing examination
of Costa Rican collections: J. Ugalde Gomez, Instituto
Nacional de Biodiversidad, Santo Domingo de He-
redia, Costa Rica; 1. Gauld, The Natural History Mu-
seum, London, U.K.; P. Hanson, Universidad de Cos-
ta Rica, San José; |. Longino, The Evergreen College,
Olympia, Washington, U.S.A.; and H. Hespenheide,
University of California, Los Angcles, California,
US.A. Cathy Apgar, Systematic Entomology Labo-
ratory, U. S. Department of Agriculture, took the pho-
tographs of the ovipositors, heads, and antennae, and
arranged and labeled the plates. We appreciate the
reviews by N. Schiff, U.S. Forest Service, Stoneville,
MS, and S. Scheffer and E. E. Grissell, Systematic En-
tomology Laboratory, U. S. Department of Agricul-
ture, Beltsville, MDD, and Washington, DC, respective-

ly.
LITERATURE CITED

Burns, J. M. and D. H. Janzen. 2001. Biodiversity of
pyrrhopygine skipper butterflies (Hesperidae) in
the Area de Conservacion Guanacaste, Costa
Rica. Journal of the Lepidopterists” Society 55: 15—
43.

Cameron, P. 1883. Hymenoptera, Tenthredinidae—
Chrysididae. In Godman and Salvin, Bielogia
Centrali-Americana, Vol. 1, 486 pp.

Dussourd, D. E. and T. Fisner. 1987. Vein-cutting be-

331

havior: Insect counterploy to the latex defense of
plants. Science 237: 898-901.

Flores, C., J. Ugalde, P. Hanson, and I. Gauld. 2000.
The biology of perreyiine sawflies (Hymenop-
tera: Pergidae) of the Perreyia genus-group, pp.
258-266. In Austin, A. D., and M. Dowton, eds.
Hymenopiera Evolution, Biodiversity and Biological
Control. CSIRO Publishing, Collingwood, Austra-
lia. 468 pp.

Heinrich, B. 1993. How avian predators constrain cat-
erpillar foraging, pp. 224-247. In Stamp, N. E.
and T. M. Casey, eds. Caterpillars, Ecological and
Evolutionary Constraiuts on Foraging. Chapman &
Hall, New York. 587 pp.

Janzen, D. H. 2000. Costa Rica’s Area de Conserva-
cién Guanacaste: a long march to survival
through non-damaging biodevelopment. Biodi-
versity 1: 7-20.

Janzen, D. H. In press. Ecology of dry forest wildland
insects in the Area de Conservacion Guanacaste,
northwestern Costa Rica, pp. 1-4. Iz Frankie, G.
W., A. Mata, and S. B. Vinson, eds. Biodiversity
Conservation in Costa Rica: Learning the Lessous i
Seasonal Dry Forest. University of California
Press, Berkeley.

Janzen, D. H., A. K. Walker, ]. B. Whitfield, G. Del-
vare, and 1. D. Gauld. 2003. Host-specificity and
hyperparasitoids of three new Costa Rican spe-
cies of Microplitis Foerster (Hymenoptera: Bra-
conidae: Microgastrinae), parasitoids of sphingid
caterpillars. Journal of Hymenoptera Rescarch 12:
42-76.

Kimsey, L. S. and D. R. Smith. 1985. Two new species,
larval descriptions and life history notes of some
Panamanian sawflies (Hymenoptera: Argidae,
Tenthredinidae). Proceedings of the Entomological
Society of Washington 87: 191-201.

Pasteur, G. 1982. A classificatory review of mimicry
systems. Annual Review of Ecology and Systematics
13: 169-199.

Schauff, M. E. and D. H. Janzen. 2001. Taxonomy and
ecology of Costa Rican Euplectrus (Hymenoptera:
Eulophidae), parasitoids of caterpillars (Lepidop-
tera). Journal of Hymenoptera Research 10: 181-230.

Smith, D. R. 1988. A synopsis of the sawflies (Hy-
menoptera: Symphyta) of America south of the
United States: introduction, Xyelidae, Pamphili-
idae, Cimbicidae, Diprionidae, Xiphyd riidae, Sir-
icidae, Orussidae, Cephidac. Systematic Entomol-
ogy 13: 205-261.

Smith, D. R. 1990. A synopsis of the sawflies (Hy-
menoptera, Symphyta) of America south of the
United States: Pergidae. Revista Brasileira Ento-
mologia 34(1): 7-200.

Smith, D. R. 1995. 6, The sawflies and woodwasps,
pp. 157-177. In Hanson, P. E. and 1. D. Gauld,
eds. The Hymenoptera of Costa Rica. Oxford Uni-
versity Press, Oxford, U.K. 893 pp.



332 JOURNAL OF HYMENOPTERA RESEARCH

Smith, D. R. 2003a. A synopsis of the sawflies (Hy- ~ Smith, D. R. and D. H. Janzen. 2003. Food plants and

menoptera: Symphyta) of America south of the life histories of sawflies of the family Argidae
United States: Tenthredinidae (Nematinae, Het- (Hymenoptera) in Costa Rica, with descriptions
erarthrinae, Tenthredininae). Transactions of the of two new species. Journal of Hymetoptera Re-
American Entomological Society 129: 1-45. search 12: 193-208.

Smith, D. R. 2003b. A synopsis of the sawflies (Hy- ~ Smith, D. R. and W. W. Middlekauff. 1987. Suborder
menoptera: Symphyta) of America south of the Symphyta, pp. 618-649. In Stehr, F. W., ed. Iin-
United States: Tenthredinidae (Allantinae). Jouir- mature Insects. Kendall Hunt Publishing Com-

nal of Hymenoptera Research 12: 148-192. pany, Dubuque, lowa. 754 pp.



